In this paper, we define the sequence spaces
Introduction
Let l ∞ and c denote the Banach spaces of bounded and convergent sequences x = (x k ) respectively normed by
Let σ be the mapping of the set of positive integers into itself. A continuous linear functional ϕ on l ∞ is said to be an invariant mean or σ−mean if and only if :
(i) ϕ(x) ≥ 0 when the sequence x = (x k ) has x k ≥ 0 for all k,
(ii) ϕ(e) = 1, where e = (1, 1, 1, · · ·) and (iii) ϕ(x σ(k) ) = ϕ(x) for all x ∈ l ∞ .
In case σ is the translation mapping k → k + 1, a σ−mean is often called a Banach limit (see [1] ) and c σ , the set of bounded sequences all of whose invariant means are equal, is the set of almost convergence sequences (see [4] ).
It can be shown that (see [9] )
A σ−mean extends the limit functional on c in the sense that ϕ(x) =lim x for all x ∈ c if and only if σ has no finite orbits; that is to say, if and only if for all n ≥ 0, j ≥ 1, σ j (n) = n (see [6] ).
A bounded sequence x = (x k ) is said to be σ−convergent if and only if x ∈ c σ such that σ j (n) = n for all n ≥ 0, j ≥ 1. A bounded sequence x = (x k ) is said to be strongly σ−convergent to a number L if and only if
with σ− limit zero (see [7] ).
If σ(n) = n + 1, the space [c σ ] of strongly σ−convergent sequences is the same as [ c] , the space of strongly almost convergent sequences (see [7] ). Note that :
If p is any sublinear functional on l ∞ , the we write {l ∞ , p} to denote the set of all linear functionals ϕ on
We say that p dominates σ−means if φ is a σ−mean implies that φ ∈ {l ∞ , p}. If p both generates and dominates σ−means, then {l ∞ , p} is the set of all σ−means, and the σ−core of x is defined as [−p(−x), p(x)] (see [5] ).
Define a sublinear functional V :
where t ki (x) is defined in (1.2). Then V generates and dominates σ−means and the σ−core of x is given by [
Using the concept of almost convergence, the sequence spaces w, [w] , and [w 1 ] have been introduced and examined by Das and Sahoo (see [3] ). After that, Mursaleen, Gaur and Chishti [8] generalized those spaces of Das and Sahoo [3] by introducing and examinning the some new sublinear functionals and related sequence spaces involving σ−means as follows :
Let us define the following sublinear functionals on l ∞ :
By (1.1), it is trivial that
Let M σ denote the set of all invariant means ϕ. Mursaleen, Gaur and Chishti [8] 
Some new sequence spaces and sublinear functionals
If u = (u k ) is any sequence such that u k = 0(k = 1, 2, 3, · · ·), then we further generalize the last mentioned spaces and define the following sequence spaces : , for all k, then these spaces reduce to those defined and studied by Mursaleen, Gaur and Chishti [8] . We prove the following theorems : Theorem 2.1. The sublinear functional φ σ on l ∞ both dominates and generates σ−means, that is
Proof. It is easy to see that
which implies that ϕ(uΔx) ≤ φ σ (uΔx) for all x ∈ l ∞ , and so φ σ dominates σ−means. Therefore φ σ dominates and generates σ−means and
If f ( uΔx − se) = 0 for all f ∈ {l ∞ , Ψ σ }, then we say that x is Ψ σ (uΔx)-convergent to s. Similarly, we define the θ σ (uΔx)−convergent sequences. This completes the proof.
Theorem 2.2. We have
(i) [w σ ](u, Δ) ∩ l ∞ = {x : Ψ σ (uΔx − se) = 0, for some s ∈ C}, = {x : f (uΔx − se) = 0, for all f ∈ {l ∞ , Ψ σ }}. (ii) [w] σ (u, Δ) ∩ l ∞ = {x : θ σ (uΔx − se) = 0, for some s ∈ C}, = {x : f (uΔx − se) = 0, for all f ∈ {l ∞ , θ σ }}. Proof. By Hahn-Banach Theorem, {l ∞ , Ψ σ } is non-empty. If f ∈ {l ∞ , Ψ σ }, then we have −Ψ σ (−uΔx) ≤ f (uΔx) ≤ Ψ σ (uΔx), x ∈ l ∞ or equivalently Ψ σ (−uΔx + se) ≤ f (uΔx − se) ≤ Ψ σ (uΔx − se).
